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[MA] (S4) fC«fcoTCCDT-f#e»nfeil^ 

l/T, mtfB«!l^fltiix CCDC*lt*»««fiJ»*i:* 
Jt«tb (S6) , aj)t«* s «fi^jS$TiIoTV>i,i:t 

(S12) „ fU> ^©tt»TfO(E«3fC» 6*1***1. 

*£*IEL (S13) , $*«ffl8&AJ^?8|jE£ 
fTfo-e (S14) , 3gffi®ftI?&$fT3-e-S (S16-S1 
8) . 
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( 2 ) 

1 

[1**911] ffl 

<f fl/* - i: S * b T £ 5 fl ftB ■ T- & o r , 

Jffift fclREI]<Mft*?©3nilft1HttK:«l* 

hSrWt)glx.Rltg{c Ufc*^Ha*u; b7-f ;i/*-t»!>g| 10 
2 ] fuEftftB* >> h 7 -f ^-«J U&;t#a 

- fciiatWK* & 3feE&± t S HJSTf * C 4: 
1 E«©««SiB. 
[I(I*S3] grEftfttft* 9 ^-tODfti^a 
ciotMi* v h- 7 ;i>*-##£*©#»±*»& 
il£ $ ftT v * i: 1 £ SiiKHfcJf teSS^T ft S> ftfcij& 
tiHSC*-3^Ts qmMGlH4lk:43ttSBWIflUR?OIB 20 

iff «H#ll 1 XJ± 2©^-r*i*»fcE«©» 
[#5Q©B«II&K9!] 
[0 0 0 1] 

[ggt±©*Uffl#i?] *AHttilft£SK:HU Bb< 

flt«fcOSWC*V>tt»*V^IIK©S»«*«« (AF) 
£tfgi&gtB§aS5 (AE) «qJtgt:bft«MftjKBicH-r 

5o 30 
[0 0 0 2] 

[«£#©ftffi] WBl/>XfcJ:oT«¥{Mk 
U RJt^ftSCCD^fOHiHIftJlS? 

(i££750 ~800nmW±ffl^«E^Jtfl«) fcHSWCfc 
« J: 3 S© * S -)SB<JT- 

aeoafe-ett, uffl#«tt©s#tttic»e»*#*. 40 

Sit Cft 5^5?3&**Hft««©itftaif bT««B« 

i-5C**<ft©JteB±fcHSEBbTV^&. 

[0 0 0 3] EUOCfc^T, 101 liCCDSp©@&}t& 
102 Y7 4)\<#- (zkffi7^;i/ 

, 103 tt7a— *XI/>X, 104 (±x-ai/>xt- 
t). i5E7*- *Xl/>X103 ttXffD^-* 
105 C£9fttt#ffllli!&C&ft£*U tfcx X-Al/> 
X104 (iX-A^-^106 C«toT^I4»)JlfiW*lRl^ 50 



&P§¥5-2 9 2 3 8 8 
2 

[0 0 0 4] 

[»W#WifeLJ:Si:-r6flW] £-3T% Wfefi© 
iHS:i>fiJWK©iW»«RfKtt% *9E**W* v h 7 -r 
;v*-c J:6tt5£ttft*tt©*©a«f • iiSH ioTx 

E*0«* ^7^M-tJ;^ T*K "Ii6©*fifiH« 
£it5«>T b £ a 4: v o f&fflfitb o tzo 
[0 0 0 5] ZfDtztb, «T*I±. 
* - tc J; 3 S^SOfiT £*i o T <£Hg£©tt¥ttfe©4l 

S£qjfEc-r ^isii&<ix.T"Dj^a©ti 
SSHofcD. iBlS«afiffl@ft;S»38 : f-?»^7-f 

qIIEt-rs&»C3^ h**»»*SEB©*iifl;*ffl^T 

[0 0 0 6] 3-3 9 2 8 8^fi$g{cfc£, ftjfB 

tioTx ffKK<b©$stt?tt©aaM*&ai£u 

&*©T*?K fcH««*C*ttS»*B«©IIIIlRl± 
[0 0 0 7] *«Wtt±EHH^taE»*$tlfe*©-v? 
MWfc**S*5#fc©^fc*^Ttt*B&*^« 
*^4»*y h7-f ;i/*-CJ:oTH*«l<fc*?©*3te* 

ffa^-f i->»>U >^©I£v^iSliH©}i^A s ^SS 
[0 0 0 8] 

CHLBS«?v*1-4&»©*S] *©fc«&*SSfllifc*4»5 

Ejfc^tts&jfcaftSi-rsHftaufcju^fcx imE3te¥«fc 
i^c, *¥i*flk©iiHKi:i![EH#«iiait?©Rrajfc« 

AtiliitSW D^x.pJtefc: b&^i»* v h 7 
[0 0 0 9] ;:-c, bU!3^^* f h 7 ^ ;u*-$ o 

$#&i:gtc, ws*ftfcrF©#*««-r*fitt«#* 

y b7-<;i/*-*iWffiB4»6*IS±KJf 
■J-ifcAv^. Sfe, «IE**H**s'h7-f;i/*-«l08l 



( 3 ) 

3 

[OOIO] 

h7>r;i/*-£jt®£#SC£* s qJtgT-;S5!K ftftlft* 
y h7-f frt-Z&i&Zithztx-ftftUiiv h7-r;u 10 

[0 0 11] itz. #*M»*y h7-f;i/^ 6 
»»l«fc^5aji*ft***BfTfS*. ***** 

[0 0 12] SEC, *IJ»*ftffl^TH«a«l*?fcJ:* 
[0 0 13] 

immmi WTC*»W©SlflS«IS:BiBli-J-*. H2I±, 

*sas«ic*» sa««H©±*M8j**^-r y^i 30 

bT© C C D 4 CgftSft-S. 
[0 0 14] «[|3CCD4Ttt*3t*nfc**«43fe« 
*Jfcl/rDMWl**lHau C©B«Mt*ttx &»©* 

t&cia*Lfc^f3tt®B£Ui*--*-hs !3tei£teici3ii 
^ns. mraKftft*8H!B7ft&©inftft* 40 

8, 9*CAFtW» ($Jgg) MAEM» («*) ©Sff 
#££ft3= IT, |}IBAF#Jffll»VAFlSiJ»©8J| . 

isssticpuiotciii^^n, kcpuiob:, mzmwrn 

[0 0 15] ^6 9130:, AFSS5QS0K8 T'SiJ 
re**»*tTfe*5fe»fc, Hr*fH*fcHft*-*$»;lT* 50 
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<fe»©*)©T-feSo BulBCPUlOtt, CCDJffi 
SlIIISSHSrttbT, CCD4©m^3g££i:£#J»-f 6 

[0 0 16] CCT% r2 2*Cjjvrigfifc-efci\ AEpm 

CCD4ipe>©i®^e^«cS-5l>TfTt)tiSffifiEi: 
LT£>5#, 0 2*tC;&&gT-H^-^LT&3ftSfSSI;ft 

IS*ftffl^TAEISiJ»*ffi3**«ljaTf»oT*Jl<x 

CCD4*»6©!I*ffl^ftffl^^fcAEltilJ»C*^^ 
T*M&»Ktt!B^«a*i=y M5C £«»**£**££ 

[0 0 17] |&B*»**»=y H5tt, «ffll/>X 
15a, S0^Sg?15b, ttftlB15c&&ttrt;f*iTlr-< 

5o il'i' hDz>^ • tf.a- - 7r-f 

(EVF) £fitx. SuIB^fi^jaaUlB 7 

©Mt&ft^tiiTJfcx EVF©a^BHfcbT*Jffl1-n« 

[0 0 18] Bu§3Jt^7^;i/^-o.-^ h 3tt, 

?8tfM&*. s»h7-f ;*/*-£***»* 7h7-fM- (jg 
h7>f ) h£flmx., 7i , ;i/£— .a^y 
hT^^ai-^ietc^oTs fuffi?ft*M8* * b 7 -f )\> 
s> h 7 * ;u*-^©^rft*>-7?£**£ 
«©*»±c^«S#*ci:A t -eS*J;ifc«ioT* 
!K 811127^ )i,#—3.=.y hT^^ai-^ietmiiEC 
PU10C«fcoTf& , J»£ft5< > 

[0019] fu!3*^* y h 7 -f ^ftlM 
«, gimi-*xli, Bf**«tt±©**aW1-***7-f 

^;i/*-fciu fMIi, ftS-rftfck ^SlttTffl 
3t*SBf-T5Jfc^7>f;i/*--efe5. mil3^7-<;u^ 
— 3-— v Y 3M?-f^-i-s' 1-77^^-^—^16 

EK0!l&s E3~ig5fc:^bT3&3. 
[0 0 2 0] Bt3S> 7^^-a-';h7i7fai- 
^16i:UTS«a7'7^a3i-<5' (7*5 >i^^) 21&fflO 

#22©HI<C»PJ±fcl&tt & 2 •P©K3i?LgB^- , c^ti-en^ 

0 3*{CBT-wtlH]te7j|q)tWi»$nTi5»)> -73s 7 
-f -#22© b ®&%fa<Dmi&%fHz Z¥>Zffi 
AtlHlteU >724(i, i]cf>A73[p]tC7'f ;v^-#22Sr» 
LM1-«t-5t:W*»$nT^?>. mjST7^iJi-^21© 

7-YJb^-#22* s B73[Rl{C[l]ebT> 0*(C^JgT-^1- 

7-f ;u*-t«2ttA-*iRifclrfiLT, SOi-Cw-rffl«t 

M5o 



( 4 ) 

5 

[0 0 2 1 ] ioTx i!7^fix-^ 

2i©^/t>^ig*e>> 74 ;u*-«^©&K-#iBft5£i: 
(is KM4SL3b '^7>f ;u*-i9#ftE§±£«A;*ft-t. 

fcfcS. SKC 7 4;i/*H$22©^§ffigT-{±, ftfttt 
* y h 7 4 ;i/*-18##gg±lc#A;*;h.Ts KftflL* y 
h74;i/*M9tt#»±*6iM3ft*c:i:C&*. 10 

[0 0 2 2] ±§B«fi£t43V>T, iMAvF7-f 
;i>*-18, **W»*y h74;i/*-i9, 74;i/*-#2 
2, M*23, @te i ;>^24fc < toT^7-f;i/^-a=. 
y h 3#$fi££ftx §&T7^ai-*21#7 4;i/*- 
hT7^a^-^16{Cffl^-r2,„ H4KS 
tiT-li, ^y tf>^-*31ffl[I]!|EiS&©[I]!i££, 3= 
^J32£:fr LTRt«ffl7-f ;i>*-#33©H]!|£l|itfi 
x., ^y e>^-*3i©Stef&J»fc:jS&T7-f 
-1^33S[Ilte$-y-S*.©T-fe5o CCTfc, Rt£tt©7 
-f;i/^-#33©|SI-P3ii±tc 2o©SiI?L£P8P£-M\ 20 
Clft££s^14§bby h7 4 ;i/^-18i:m«l*'V h7-f 
;^-19i:^n^naaftT$>5o 

[0 0 2 3] ::t, Sui37-f ;i/#-#33tctt, *©KU 
WEHBttBStftiH-*- sifi^wB^wtRSfiT* & > 

^©S&Sg^tBS34T-^tB$tl5 7 4 ;i/*-#33©3D»!<£r 
ffl1-|)3i:tcicT> 7-f;i/^-^33©mteltti:¥fT-r- 

*>o 7 4 ; u * - # is 1 * & ti % rc in c m. £ -r 5 * ss w t *t 
LTv atfua* f h 7 -f ^-lstswn* ^7-f^ 
*-i9fc©^rft#-#*a^c«x;**s 30 

^-5*)©T-fe?.o 

[0 0 2 4] ft, H 4 C^-r#tf£T-(i, ^fl4g# s/h7 
4;i/*-i8, s?^ns*y h7-r;i/*— 19, 7 4;i/*-# 
33*s^7 ^;u*-J.-ry h3£«fiJcU T^ytfi/^ 
^-*31, X-wm, *e«81AUlS34tJ;oT7-f;u*- 
a=y hT-^f-ax— ^164 J «J58SnS. gt, B5fc 
jjVffli-ptk DC J E-*4lOBIlE**1rf!l42tJ«a[S 

£ft£ra£#©7 4;u*-#43©[5]fi$fi{Cfc;LSC: 
i;£«fcoT, Rfc#©7 4;i/*-fH3£<£>IT-IIfc;* 
^ 7 4;i>*-*M3Ctttt&ftfc**l»*y.h7 4 40 
-l8i:**WI* v h 7 4 ;u*-i9i:©^r*i*»-aS5i 

[0 0 2 5] miiB7^;U<5'-#43tcli, ftBtAKlftftlft 
*vh7-f;i/*-l8#»XSfiSEWEffiBfc> ftESMC 

^©(HieffiB ^t^till- 57-f -(4BtftiH844*«ttR 
*ftT*D, DC^E-^llCli, iSDC^-^41 

JtSS^i: £EB UT&*@lElfttBffl©7 * Hr >t?-45# 
WBSftTH*. fit, Su§37* Hr>1t45T-^tB^ 50 
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n s d c 4i©ite^ t luge 7 4 -t&Bt&titi 

44{c«fc5^tB^i:lcS^i'iT, *^US* y h 7 4 
-I8i:%^* y h 7 4 ;i/*-l9i:©iA-f ftfr-^ifc 
BSWJb C Ji AT- 1 £ «J5£ i: b T 5 . 
[0 0 2 6] ft. H 5 K^-rifffiET-tt, y h 7 

4;i/*-i8, S?^B*s» h7-f ;i/*-i9, 74;u*-# 
43#3fc^74;i/*--3.-y h 3£#tfi£U 
1, *irR|42. 7 4;i/*-fficB&ai§§44, 7*H:>-tf-4 

jt^7^;i/^-^.->v h 3S^7-f 
@^il*****7\©301fcwl,&5&« % frfrSfitfiKPiJ 

ottlv\ rffai-i'tttifri:, fig 

«*# 4»« D HiiffC S 5 «t 7 #fJE£ U fc V = a 7 >m 

[0 0 2 7] JfcK;, ±IB©3t^7^;i/^-in>y h 3S 
157 4 .a-f h77^ax-^16t,ti,^^3!j 

h74;i/^-i8, h74;u^-i9©«i»)tfe 
x tlfl **K«®aWUKB t * It & ft&IBIfli & , 

sx^n-si: (si) , #a©'f=s/+9-fXfflatff 

0 (S2) = **7-f^-OSMBfflBt±, * 

y h 7 4 ;i/*-18ft*»±Cif AU K^lftA s» 

h 7 4 ;^-19£#E&^£jIjg£-y-T^ Stt^T'fe 5 . 
[0 0 2 8] Jfc^TJ» «^7x4 yf- (E1^*BS) A J S 1 

(«ian) offiB*T;nff*iiai: (S3) , ccd 
4%fcmytmtT (S4), ^¥fr»©sss csj^fs) 

A©gt»£fTfc>-y-£ (S5) o C-T% ^tolS^^nfe 
C CD 4 <DttftW*ti&ttSMXWBMStmBtB 

«<U (S6) , ffl*«Ai6««fiIHSBS±li*i:g«c 
tt, a»fc**HB*y h7-f;i/*-i8&^?t**fctt!B 
T-}i^T*t5*©i:*JBf1-5o ®> UES 6 

[0 0 2 9] ^ LT> y h 7 4 ;u^-l8^3tES 

±(cffig$-t*fcS^©tt!ST-s CCD4©»fiMSJ|l (rJ 
ta*««©BI*«*) {c»-5<@i!)^^g5 (AF) & 
ff^ (S7) s Ji^7,4y^*sS2 (^2©PS) ffiB* 
T?«fP*il4i: (S8) > Si)Stil^g5 (AE) 
TiK»3<£»JfflIUfe^ (S9) Ji^E* (*B3t) ftffo 

(sio) , ccD4*6»6hfcinke**ia««(tt: 
Eart-a (sn) . 

[0 0 3 0] C1CT% *^*y h74;u^-18t«to 

3t SjESf L X C C D 4 1 $ * 5 ^ i: tft? & S <P e> , 
}t^li^©ilH[Rj±SEni.t.fflT-^5. 
CJ:oT»61ifc**« (^¥*^©^S) ©^-^A 



( 5 ) 

7 

te(S6K Buie©«fc5&7 4 )],#-3-=.v H7^fi 

±£ffA£-ea (si2) „ 

[0 0 3 1]#^T\ **M»*s>h 74 -19**1 
Lfc#***CCD4C<R«3fe3#, $J#{i©«W (tt 

*<«h*©j**) *fit>-&z (si3) . rem 
■e»6n*ccD4©#^*«a t-©!® 

ft?-* S«jE1" 3 J: 5 C UT ^ 4 . 
[0 0 3 2] IhCij, qra*ffittT«ftlil£#!Mb 

$<Jffli&fTX.5fe©T-fe5„ s&, ituiasi3©a$:9-#iij&ti 

«H«iE*«C*ia-rs. SttMUftNSftlfll (A 

f) tijvvttt, ifc^** h7-f;u*-i8##HLb&» 

a (su) „ 

[0 0 3 3] 5ffj7^y^#S2 (^2®K) 

ttttSTfHM^SnSi: (S15) s gftStttHfii (AE) 

!c^-tmz®mi,tzWL (si6) 

*fT^ (si7) , ccD4iptbmt>titzmmm^zf&tia. 

mfcizmmtz csis) . c©,fc?£<£!S!jK©8i¥«& 

©JUBCfc^Ttt, #*M**y h7-Ol/*-18£^E&± 

ItZfrbs CCD4©!®KS:ti^:$#fe>3> 30 
JRE8BCJ:^TfcWJHM*t*£*&<Tt>, <&S 
B»fc3fe«* C C D 4 C**TffiJHK©*5(Mfcfc«« 

[0 0 3 4] EC, &RgK©tt5(ttfc&jtflg-r afctoC 
*^*»h7^*-18fcil»S#Si:gCB:, ttt> 
OC, **m*u»h7-f;i/*-19**B±t«rA*#* 
£©§8^1** b74;i/*-£,fcoT<Slft8©fc 

ChtfT-ta. :®t», CCD4fcffl^fc?««ttfcA 
F, AEM»fcffi*oT*IIIlfelW*y*$y»l/> 40 

y©j£^wefc*»"e ***>©?**. 
[0 0 3 5] fcC5T, anftan^hD^tnit** 

fcfctt, <£Me©&:¥<*&£ffi£-f at§KCl©* hD 

;b©i:ghp]1i£LT, h7>r ;u^-i8S3t 

SS±tC#AUttt^T-©^* s HtgT-$)5o L*»U H 
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fcE^feSttMUSUMB (a F) atra, >ih ostitis 

S£fcB\ b7-f;i/*-18CJ:oTiS*l4Sl« 
y ^#fl$©^- i^fitK&g 

■MHjSWMS tff t)* act ttBJtT « a o 
[0 0 3 6] «9t, ®^S©Sc¥*^©i:St:tt s * 
hD*£J;ajiiy3#fi : fc>ftaffl&gBT-&oT&> *h 

T? , ±13©^ b n jBJHB * # d *W C« L fclWW * H 7 

[0 0 3 7] v h 7 -f -18**B±C#A 

UfcS«8ttI8-C©<EB#C.fcoT» W?ttfe©JS£A£ 

A»4>afiaKAi:CCD4©g<g^SBi:Slt«{ 
U «fiJWftBftSaB©IHftA#±@4fcg©jEa (S 
21~S31) fciu «||BBI6©7D-f-+-bfc*B-5S 1 

~sii©»£i:Hii>-efc«©TBMi3ft**u HB8©fl5 

S A #«<KflBf£ B 5 T 0 a i: § ©#J3P t o v ^ T © H WT 

tuMBi-a. 

[0038] $r, fomiticzixfcwstitznftm 
(S26) , mum** h7-f;u^-i8*3fcis±*»6fia 

ftb*)CSR*Ma*y h7-f^-i9S3fc»±c» 

A£#a (S32) „ C©^T-CCD4C{gSi 1 6$#T 
(S33) , 4»*»a^!S*f h7-f ;i/^-18*iiJSS^ 
fc#!BT- C C D 4 *» £ ft ?> ft a ?S^SIffia© v 1 - * £ ffl 

v>t, gftMjjxm! (af) m<D»jsmm&Tmmmm 

IMgS&m^tf-a^l/VXO&ft&fTfcrti-a (S 
34) . 

[0 0 3 9] Sfcs luI3@tt«^S5ffl©(5S^T-f#?> 
ftifclMtfc, EVFCftij**** (S35) . 

Bsra*n&v>fissK©K¥ft:ife©»^s**^-rac 
sett, ccD4C3fr*g*a***s*, 

tfS2 (^2SFi) ffiB*?*ffr£ft*i: (S36) „ * 
S&±*»e)3aS?-a-CV^fc^e*v N7^;i/^-l8<&3fe 

h7-f;u*-19**B±*&aas#* (S37) . 
[0 0 4 0] £©i:§s SlliM(jjSMflS(cj:%MUft(ffiKtt 
#*M»*y h7-f ^*-l8ftia»S#Ti^*:ttllca^ 

LT^afr&x h7-f ;i/^-i8*if A-rac 

i:{zia«^ffig©i'^$:ffliEi-a ! e:>^i> J ^^a* s . §5 
ia.fu&tiB©-fftSD(±, wT©sct*»?>na. 

[0 0 4 1] 



( 6 ) 



D= (t 1 • (2n, -1) /n, ) - (t 2 



ftS8¥5- 2 9 2 3 8 8 
10 

(2n l -l)/n l 



n 



2 — 



=A 1 +A2 • A 



** +A3 



A~ 4 + A5 • A' e + A6 • A 



+ A4 • A d ' 4 + A5 vAr' + A6 
nx 2 = A 1 + A2 • A 2 + A3 • A" 2 + A4 
t 1 ;Mi*7 h7-f;^-©I$ 

1 2 ; ftw-mmm-? (wm* v\>74 w-) ®m 

A d ; d^©iSg N A ; s&tft&O&g 

A1-A6 ; jfc5*tmKJ:3J©K (S^SScd^T***) 



[0 0 4 2] '^7^ -18ft 3fcB±K 

h (S37) , «||fflRlT;*»6il*J!SjiSMftBm*DC 

*^5<g»M^iiii5©fflEftfTofe^ (S38) % g»S 20 

iS£#Tfr-5 (S39) . CCTv UlSfC* h DtfftSg^ 
^ttKfM^IE^L (S40) , frfrSJKBBfilt** 
CCD4C«***TaMfeftffa (S41) . fit, mi 

TJif£fti^7-f3 (S42) „ 

[0 0 4 3] iiux&C.fcafca^gl** h7-f ;i/*-18ft 

*«MfC*ixtf, *hn*$e#ft#fcfc^<£isa©&¥ 
ttrtoti, CCD4ft#<Um*«lC«j«;**T, 30 
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SPECIFICATION 

[TITLE OF THE INVENTION] Image pickup device 

[Abstract] 

[Object] In an image pickup device that includes an optical 
infrared cut filter, it is to enable the image pickup device 
to take a subject image having a low illuminance. 

[Structure] Based on image information obtained by a CCD with 
temporary exposure (S4) , the photometry of an image of a 
photographic subject is performed (S5) . A comparison is then 
made between the photometry value and the photographic minimum 
illuminance in the CCD (S6) . If the photometry value is below 
the minimum illuminance, the infrared cut filter is retracted 
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from an optical path, and, instead, an ultraviolet cut filter 
is inserted into the optical path (S12) . Based on image data 
in an infrared region obtained by the temporary exposure in 
this state, photometry data in a visible-light region is 
corrected (S13) . Further, ranging is performed using the 
infrared region (S14), and actual photography is performed 
(S16-S18) . 

[WHAT IS CLAIMED IS; ] 

[Claim 1] An image pickup device comprising an optical system 
that converts an image of a photographic subject into an optical 
image; a solid-state image pickup element that 
photoelectrically converts the optical image; and an infrared 
cut filter that blocks long-wavelength light in an infrared 
region in the optical image, the image pickup device further 
comprising: 

an illuminance comparison means for making a comparison between 
illuminance of the subject image and photographic minimum 
subject illuminance in a visible- light region of the solid-state 
image pickup element; and 

an infrared cut filter switching means for performing switching 
between insertion and retraction of the infrared cut filter 
into and from the optical path of the optical image in accordance 
with a comparison result in the illuminance comparison means. 
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[Claim 2] The image pickup device as recited in claim 1, 
characterized in that, when the infrared cut filter is retracted 
from the optical path, the infrared cut filter switching means 
inserts a short-wavelength light cut filter that blocks light 
below a predetermined wavelength into the optical path from 
a retracted position. 

[Claim 3] The image pickup device as recited in claim 1 or 2, 
further comprising an image information correction means for 
correcting image information of the solid-state image pickup 
element in the visible-light region, based on the image 
information obtained by the solid-state image pickup element, 
when the infrared cut filter is retracted by the infrared cut 
filter switching means from the optical path of the optical 
image . 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to an 
image pickup device, and more specifically, to an image pickup 
device capable of taking an image of a photographic subject 
having a low illuminance so that photography having a wide 
luminance dynamic range can be performed and capable of making 
an automatic focus adjustment (AF) and an automatic exposure 
adjustment (AE) with high accuracy even in taking a subject 
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image having a low illuminance. 
[0002] 

[Prior Arts] Conventionally, an image pickup device is known. 
The image pickup device converts a subject image into an optical 
image by means of a photographic lens and allows the optical 
image to be received and be subjected to a photoelectric 
conversion by means of a solid-state image pickup element, such 
as a CCD, so as to obtain an electric signal corresponding to 
the optical image. For example, as shown in FIG. 8, generally, 
the solid-state image pickup' element has light-receiving 
sensitivity characteristics having sensitivity in an infrared 
region (a long-wavelength light area exceeding wavelengths 750 
to 800nm) . Therefore, in ordinary photography that needs only 
data in a visible-light region, an infrared cut filter that 
has transmission characteristics shown in, for example, FIG. 
9 is fixedly disposed on an optical path of an optical image 
shown in, for example, FIG. 10, in order to improve the image 
quality of a photographic image by blocking unnecessary light 
in the infrared region that adversely affects the 
light-receiving performance in the visible-light region. 
[0003] In FIG. 10, 101 is a solid-state image pickup element, 
such as a CCD, 102 is an infrared cut filter (crystal filter), 
103 is a focus lens, and 104 is a zoom lens. The focus lens 
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103 is moved back and forth in the direction of an optical axis 
by means of a stepping motor 105, and, likewise, the zoom lens 

104 is moved back and forth in the direction of the optical 
axis by means of a zoom motor 106. 

[0004] 

[Problems to be Solved by the Invention] Meanwhile, a 
conventional problem resides in the fact that, when normal 
photography is performed in a state of a low illuminance small 
in the amount of visible light, light belonging to a specific 
wavelength region is blocked or attenuated by the infrared cut 
filter, and the amount of light received by the solid-state 
image pickup element becomes insufficient, and, as a result, 
it becomes impossible to obtain an excellent image or perform 
photography, thus allowing the infrared cut filter to raise 
a minimum illuminance with which photography can be performed. 

[0005] Therefore, a conventional technique has been required 
to be carried out in such a way as to increase the amount of 
visible light by being provided with an illuminating device 
or as to use an ultrasensitive solid-state image pickup element 
or an ultrasensitive optical filter so that a subject image 
having a low illuminance can be taken by compensating for a 
decrease in the amount of received light caused by the infrared 
cut filter. Therefore, in order to perform photography with 
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a low illuminance, the cost has been raised, or the image pickup 
device has been enlarged. 

[0006] Japanese Unexamined Patent Publication No. Sho-63-39288 
discloses a structure in which the infrared cut filter is 
selectively retracted from the optical path. However, this 
structure aims to measure the temperature radiation of the 
subject having a change in luminance by changing the 
transmittance of infrared rays from a time-dependent change 
in luminance of an image of the subject and to improve monitoring 
accuracy with respect to, for example, a fire. This structure 
cannot improve the image quality of a photographic image taken 
under the condition of the low illuminance. 
[0007] The present invention has been made in consideration 
of the foregoing problem. It is therefore an object of the 
present invention to provide an image pickup device using a 
solid-state image pickup element capable of blocking 
unnecessary light belonging to an infrared region when a 
photographic subject having a sufficient illuminance is 
photographed and capable of avoiding a decrease in the amount 
of received light of the solid-state image pickup element caused 
by an infrared cut filter when a photographic subject having 
a small illuminance is photographed, thus making it possible 
to photograph the subject under the condition of the low 
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illuminance so as to obtain a high image quality with a wide 

luminance dynamic range. 

[0008] 

[Means for Solving Problems] Therefore, the image pickup device 
according to the present invention is an image pickup device 
including an optical system that converts an image of a 
photographic subject into an optical image, a solid-state image 
pickup element that photoelectrically converts the optical 
image, and an infrared cut filter that blocks long-wavelength 
light in an infrared region in the optical image, and, as shown 
in FIG. 1, the image pickup device is structured to further 
include an illuminance comparison means for making a comparison 
between the illuminance of the sub j ect image and the photographic 
minimum subject illuminance in a visible-light region of the 
solid-state image pickup element and an infrared cut filter 
switching means for performing switching between insertion and 
retraction of the infrared cut filter into and from the optical 
path of the optical image in accordance with a comparison result 
in the illuminance comparison means. 

[0009] Herein, it is recommended to allow the infrared cut filter 
switching means to insert a short-wavelength light cut filter 
that blocks light below a predetermined wavelength into the 
optical path from a retracted position when the infrared cut 



-7- 



filter is retracted from the optical path. Additionally, it 
is recommended to further include an image information 
correction means for correcting image information of the 
solid-state image pickup element in the visible-light region, 
based on the image information obtained by the solid-state image 
pickup element, when the infrared cut filter is retracted by 
the infrared cut filter switching means from the optical path 
of the optical image. 
[0010] 

[Action] According to the thus structured image pickup device, 
the infrared cut filter can be retracted from the optical path 
of the optical image, and the retraction of the infrared cut 
filter therefrom makes it possible to cancel an attenuation 
portion caused by the infrared cut filter and per form photography 
when the illuminance of a subject image is below the photographic 
minimum subject illuminance in the visible-light region of the 
solid-state image pickup element. 

[0011] Additionally, if the short-wavelength light cut filter, 
instead of the infrared cut filter, is inserted into the optical 
path when the infrared cut filter is retracted from the optical 
path, unnecessary short-wavelength light can be blocked when 
photography is performed with a low illuminance, for example, 
in the ultraviolet region. Still additionally, if the image 
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information of the solid-state image pickup element in the 
visible- light region is corrected based on the image information 
obtained by the solid-state image pickup element when the 
infrared cut filter is retracted from the optical path of the 
optical image, the photometry using the solid-state image pickup 
element can be performed by correcting the image information 
in the visible-light region while using sensitivity 
characteristics in the infrared region even if a photographic 
subject having a low illuminance, which has difficulty in 
performing the photometry with high accuracy in the 
visible-light region, is photographed, for example, in the 
photometry using the solid-state image pickup element. 
[0012] Still additionally, when a structure is employed in which 
a ranging operation is performed based on an image taken by 
the solid-state image pickup element by use of auxiliary light, 
the ranging operation can be performed at a dark place with 
high accuracy by correcting image information in the same way 
as above . 
[0013] 

[Preferred Embodiment] An embodiment of the present invention 
will be hereinafter described. FIG. 2 is a block diagram showing 
the whole structure of an image pickup device according to this 
embodiment. In FIG. 2, an image of a photographic subject is 
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converted into an optical image by an image pickup optical system 
1 (a photographic lens system made up of a zoom lens, a focus 
lens, a front lens, etc.) . The optical image is then allowed 
to pass through a diaphragm 2 and an optical filter unit 3, 
and is received by a CCD 4 serving as a solid-state image pickup 
element . 

[0014] In the CCD 4, the received optical image is 
photoelectrically converted, and a resulting image signal is 
output. This image signal is allowed to pass through a known 
amplifier 5, a process circuit 6, and a video signal processing 
circuit 7, is then output to a memory circuit not shown, and 
is stored in a storage medium. The image signal output from 
the video signal processing circuit 7 is output to an AF 
(automatic focus adjustment) arithmetic processing circuit 8 
and to an AE (automatic exposure adjustment ) arithmetic circuit 
9. An arithmetical operation about AF control (ranging) and 
AE control (photometry) is performed by these arithmetic 
circuits 8 and 9. The calculation results of the AF control 
and the AE control are output to the CPU 10. Based on the 
calculation results, the CPU 10 controls an AF motor 11 used 
to move the focus lens and a diaphragm motor 12 used to drive 
the diaphragm 2. 

[0015] The memory 13 is to temporarily store an image signal 
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in order to allow the AF arithmetic processing circuit 8 to 
perform the arithmetical operation of ranging. The CPU 10 
controls, for example, the electric charge transmission of the 
CCD 4 through a CCD driving circuit 14, and also controls the 
AF arithmetic processing circuit 8, the AE arithmetic circuit 
9, etc. 

[0016] In the structure shown in FIG. 2, the AE control is 
performed based on the image signal emitted from the CCD 4. 
However, it is permissible to employ a structure in which an 
external photometry unit 15, which is enclosed by the dotted 
line as shown in FIG. 2, is provided, and the AE control is 
performed using a photometry result obtained by this external 
photometry unit 15. Alternatively, it is permissible to, in 
the AE control using an image signal emitted from the CCD 4, 
subordinately use a photometry result obtained by the external 
photometry unit 15. 

[0017] The external photometry unit 15 is made up of a lens 
15a used for photometry, a photometry element 15b, and a 
photometry circuit 15c. If an electronic view finder (EVF) 
is provided, it is recommended to use the image signal output 
of the video signal processing circuit 7 as a display screen 
of the EVF. 

[0018] On the other hand, the optical filter unit 3 is made 
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up of an infrared cut filter and an ultraviolet cut filter 
(short-wavelength light cut filter) . Either of the infrared 
cut filter and the ultraviolet cut filter can be disposed on 
the optical path of an optical image by a filter unit actuator 
16. The filter unit actuator 16 is also controlled by the CPU 
10. 

[0019] The infrared cut filter is an optical filter to block 
light belonging to the infrared region, i.e., light exceeding 
a predetermined wavelength (see FIG. 9) . The ultraviolet cut 
filter is an optical filter to block light belonging to the 
ultraviolet region, i.e., light below a predetermined 
wavelength. Concrete structural examples of the optical filter 
unit 3 and the filter unit actuator 16 (infrared cut filter 
switching means) are shown in FIGS. 3 to 5. 
[0020] FIG. 3 shows a structure using an electromagnetic actuator 
(plunger) 21 as the filter unit actuator 16. An infrared cut 
filter 18 and an ultraviolet cut filter 19 are provided at two 
through-hole parts, respectively, which are formed on a 
concentric circle of a filter frame 22 rotatably supported. 
The filter frame 22 is urged by a spring 23 in a rotational 
direction indicatedbyB in FIG. 3. On the other hand, a rotation 
link 24 having a pin being in contact with the front end in 
the rotational direction of B of the filter frame 22 is urged 
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to push back the filter frame 22 in a direction of A in the 
figure. When the iron core of the electromagnetic actuator 
21 is extended, the filter frame 22 is rotated in the direction 
of B against a load imposed by the rotation link 24, and is 
moved to a position indicated by the dotted line in the figure. 
When the iron core of the electromagnetic actuator 21 is 
retracted in this state, the filter frame 22 is rotated in the 
direction of A by an urging force generated by the rotation 
link 24, and returns to a position indicated by the solid line. 
[0021] The thus formed structure enables the filter frame 22 
to work in conjunction- with other elements without separating- 
a contact segment of the filter frame 22 from the front end 
of the iron core of the electromagnetic actuator 21. If an 
axis extending in a direction of C in the figure that passes 
through the drawing is designed to coincide with the axis of 
the optical path, the ultraviolet cut filter 19 is inserted 
into the optical path, and the infrared cut filter 18 is retracted 
from the optical path at the position indicated by the solid 
lineof the filter frame22. Conversely, the infrared cut filter 
18 is inserted into the optical path, and the ultraviolet cut 
filter 19 is retracted from the optical path at the position 
indicated by the dotted line of the filter frame 22. 
[0022] In the structure mentioned above, the optical filter 
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unit 3 is made up of the infrared cut filter 18, the ultraviolet 
cut filter 19, the filter frame 22, thespring23, and the rotation 
link 24. The electromagnetic actuator 21 corresponds to the 
filter unit actuator 16. In the example shown in FIG. 4, the 
rotation of the rotational shaft of the stepping motor 31 is 
transmitted to the rotational shaft of a disk-shaped filter 
frame 33 through a gear train 32, and the filter frame 33 is 
rotated in accordance with the rotation control of the stepping 
motor 31. Likewise, two through-holes are formed on the same 
circumference of the disk-shaped filter frame33 in this example, 
and the infrared cut filter 18 and the ultraviolet cut filter 
19 are provided at the two through-holes, respectively. 
[0023] Herein, the filter frame 33 is provided with an initial 
position detector 34 that detects the initial rotation position 
thereof. Either of the infrared cut filter 18 and the 
ultraviolet cut filter 19 can be selectively inserted into an 
optical path axis that is perpendicular to the circumference 
at which the filter is provided and that is parallel to the 
rotational shaft of the filter frame 33 by controlling the 
rotation angle of the stepping motor 31 based on the initial 
position of the filter frame 33 detected by the initial position 
detector 34. 

[0024] In the structure shown in FIG. 4, the optical filter 
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unit 3- is made up of the infrared cut filter 18, the ultraviolet 
cut filter 19, and the filter frame 33, whereas the filter unit 
actuator 16 is made up of the stepping motor 31, the gear train 
32, and the initial position detector 34 . In the example shown 
in FIG. 5, the rotation of the DC motor 41 is retarded by the 
gear train 42, and is transmitted to the rotational shaft of 
the disk-shaped filter frame 43, whereby the disk-shaped filter 
frame 43 is rotated at low speed, and either of the infrared 
cut filter 18 and the ultraviolet cut filter 19 provided on 
the filter frame 43 is selectively inserted into the axis of 
the optical path. 

[0025] The filter frame 43 is provided with a filter position 
detector 44 that detects two rotational positions, i.e., a 
rotational position at which the infrared cut filter 18 is 
inserted into the axis of the optical path and a rotational 
position at which the ultraviolet cut filter 19 is inserted 
into the axis of the optical path. On the other hand, the DC 
motor 41 is provided with a rotation detecting photosensor 45 
including a light emitting element and a light receiving element 
between which a rotational blade 46 supported by the rotational 
shaft of the DC motor 41 is provided. Either of the infrared 
cut filter 18 and the ultraviolet cut filter 19 can be inserted 
into the axis of the optical path based on the rotation angle 
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of the DC motor 41 detected by the photosensor 45 and based 
on the detection result obtainedby the filter position detector 
44 . 

[0026] In the structure shown in FIG. 5, the optical filter 
unit 3 is made up of the infrared cut filter 18, the ultraviolet 
cut filter 19, and the filter frame 43, whereas the filter unit 
actuator 16 is made up of the DC motor 41, the gear train 42, 
the filter position detector 44, and the photosensor 45. Three 
examples having the type to rotate and drive the filter frame 
have been shown as structural examples of the optical filter 
unit 3 and the filter unit actuator 16. However, without being 
limited to these examples, it is possible to employ a structure 
in which the filter is linearly moved by using a linear motor, 
a worm gear, etc. Additionally, without using the actuator, 
it is possible to use a manual driving mechanism constructed 
so that a photographer can directly perform a switching 
operation . 

[0027] Referring now to the flowchart of FIG. 6, a description 
will be given of the photographic control in the image pickup 
device according to this embodiment including the switching 
control of the infrared cut filter 18 and the ultraviolet cut 
filter 19 carried out by the optical filter unit 3 and the filter 
unit actuator 16. First, when a power source is turned on (SI) , 
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various initializing processes are performed (S2) . At this 
time, the initial position of the optical filter is in a state 
in which the infrared cut filter 18 has been inserted into the 
optical path, and the ultraviolet cut filter 19 has been 
retracted from the optical path. 

[0028] Thereafter, when a photographic switch (not shown) is 
operated to the position of SI (first step) (S3), the CCD 4 
is temporarily exposed (S4), and the illuminance (photometry 
value) A of a subject image is calculated (S5) . Herein, a 
comparison is made between a preset photographicminimum subj ect 
illuminance B in the visible-light region of the CCD 4 and the 
illuminance (photometry value) Aof the subject image calculated 
above (S6) . If the photometry value A exceeds the minimum 
illuminance B, it is judged that photography can be normally 
performed in a state in which the infrared cut filter 18 is 
inserted therein. The part of S6 mentioned above corresponds 
to an illuminance comparison means. 

[0029] An automatic focus adjustment (AF) based on the image 
result (image signal in the visible-light region) is performed 
while placing the infrared cut filter 18 on the optical path 
(S7) . When the photographic switch is operated to the position 
of S2 (second step) (S8), the diaphragm is controlled by an 
automatic exposure adjustment (AE) (S9) . A photography 
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exposure (true exposure) is then per formed (S10), and the image 
signal obtained from the CCD 4 is stored in the storage medium 
(Sll) . 

[0030] Since light belonging to the infrared region that 
adversely affects light-receiving characteristics in the 
visible-light region can be blocked by the infrared cut filter 
18 so as to expose the CCD 4 to light herein, the image quality 
of the photographic image can be improved. On the other hand, 
if it is judged that the data A of the photometry value 

(illuminance of the subject image) obtained by the temporary 
exposure is below the photographic minimum subject illuminance 
B (S6) , the optical filter unit 3 is driven by the filter unit 
actuator 16, and the infrared cut filter 18 is retracted out 
from the optical path, whereas the ultraviolet cut filter 19 
that has been placed at the retracted position is inserted into 
the optical path (S12) . 

[0031] Thereafter, an optical image that has passed through 
the ultraviolet cut filter 19 is subjected to a temporary 
exposure by the CCD 4, and the photometry value (the illuminance 
of the photographic subject) is calculated (S13) . Since the 
infrared cut filter 18 is retracted and since the CCD 4 also 
outputs a signal in response to the infrared region here, the 
photometry data about the visible-light region in the 
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aforementioned step S5 is corrected in accordance with a 
difference in sensitivity characteristics in the infrared 
region (long wavelength region) of the CCD4 obtained in this 
state. 

[0032] Hence, optimum diaphragm (exposure) control can be 
performed even if the image of the subject has a low illuminance 
in which the photometry accuracy deteriorates in the 
visible-light region. The part of the step S13 mentioned above 
corresponds to an image information correction means. In the 
automatic focus adjustment control (AF) , the infrared cut filter 
18 is retracted from the optical path, and an automatic focus 
adjustment using the infrared region is made using the fact 
that the CCD4 can also be sensitive to the infrared region, 
thus making it possible to make an automatic focus adjustment 
in photographing the subject having a low illuminance that has 
difficulty in performing a ranging operation with high accuracy 
from data about the visible-light region (S14) . 
[0033] When the photographic switch is operated to the position 
of S2 (second step) here (S15) , the diaphragm is controlled 
by the automatic exposure adjustment (AE) (S16) . Aphotography 
exposure (true exposure) is then performed (S17), and an image 
signal obtained from the CCD 4 is stored in the storage medium 
(S18) . Since the infrared cut filter 18 is retracted from the 
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optical path when the subject image having a low illuminance 
is taken as described above, the subject image having a low 
illuminance can be taken by giving a necessary, sufficient amount 
of light to the CCD 4, without increasing the sensitivity of 
the CCD 4 or without increasing the illuminance of the 
photographic subject by means of an illuminating device. 
[0034] Additionally, since the ultraviolet cut filter 19, 
instead of the infrared cut filter 18, is inserted into the 
optical path when the infrared cut filter 18 is retracted to 
take the subject image having a low illuminance, unnecessary 
short-wavelength light can be prevented from being mixed when 
the subject having a low illuminance is photographed by the 
ultraviolet cut filter. Therefore, photography that has high 
image quality and that has a wide luminance dynamic range can 
be performed in cooperation with the highly accurate AF and 
AE control using the CCD 4. 

[0035] Meanwhile, if the image pickup device is provided with 
a strobe light, the illuminance of a photographic subject can 
be increased by being illuminated with the strobe light when 
the subject having a low illuminance is photographed. 
Therefore, even if the subject image has a low illuminance, 
photography can be performed in a state in which the infrared 
cut filter 18 is inserted in the optical path in the same way 
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as at a suitable illuminance level. However, for example, the 
automatic focus adjustment (AF) , which uses the CCD 4 and which 
is made after being subjected to a temporary exposure before 
performing actual photography, must be made in the state of 
not being illuminated with the strobe light. When the subject 
image has a low illuminance, it is difficult to make a highly 
accurate automatic focus adjustment from the data of the 
visible-light region in which the infrared region has been cut 
by the infrared cut filter 18. 

[0036] Therefore, when the subject image has a low illuminance, 
it is preferable to make an automatic focus adjustment using 
the data of the infrared region at the step of a ranging operation 
performed before flashing a strobe light even if the image pickup 
device includes the strobe light used for illumination. The 
flowchart of FIG. 7 shows the control suitable for photography 
using the strobe light. 

[0037] The illuminance A of the subject image is calculated 
by a temporary exposure in an initial state in which the infrared 
cut filter 18 is inserted in the optical path. A comparison 
is then made between the illuminance A and the minimum 
illuminance B of the CCD 4. Since steps (S21 to S31) performed 
when the actual illuminance A exceeds the minimum illuminance 
B are the same as the steps SI to Sll shown in the flowchart 
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of FIG. 6, a description thereof is omitted. Only the control 
performed when the actual illuminance A is below the minimum 
illuminance B will be hereinafter described. 
[0038] First, if the photometry value (illuminance of the 
photographic subject) A calculated by the temporary exposure 
is below the minimum illuminance B (S26) , the infrared cut filter 
18 is retracted from the optical path, and the ultraviolet cut 
filter 19, instead of the infrared cut filter 18, is inserted 
into the optical path (S32) . The CCD 4 is allowed to perform 
a temporary exposure in this state (S33) . The ranging for the 
automatic focus adjustment (AF) is then calculated using the 
data of the infrared region obtained from the CCD 4 in the state 
in which the infrared cut filter 18 has been retracted therefrom, 
and the focus lens is moved in accordance with the calculation 
result of the ranging (S34) . 

[0039] An EVF is allowed to display an image obtained by the 
temporary exposure for the automatic focus adjustment (S35) . 
Although a photographic result of the image of the sub j ect having 
a low illuminance that has not been illuminated is displayed, 
the amount of light received by the CCD 4 can be increased, 
and a discernible display state can be obtained, because the 
infrared cut filter 18 is retracted. When the photographic 
switch is operated to the position of S2 (second step) (S36) , 



-22- 



the infrared cut filter 18 retracted from the optical path is 
returned to the optical path, and, instead, the ultraviolet 
cut filter 19 inserted in the optical path is retracted from 
the optical path (S37) . 

[0040] Since the focal point by the automatic focus adjustment 
fits the retracted state of the infrared cut filter 18 at this 
time, a need arises to correct a deviation in the focal point 
caused by inserting the infrared cut filter 18. A deviation 
D in the focal point is calculated by the following formula. 
[0041] 
[Formula 1] 

D=(tl- (2n d -l)/n d )-(t2- (2n A -l)/ n A 
n d 2 =Al+A2-X d 2 +A3*A d _2 +A4-A d " 4 +A5-X d - 6 +A6*A d _8 
n A 2 =Al +A2 • A 2 + A3 • A~ 2 + A4 • A" 4 +A5 • A" 6 +A6 • A 
tl; Thickness of the infrared cut filter 

t2; Thickness of the infrared transmission filter (ultraviolet 
cut filter) 

n d ; Refractive index in D line of the infrared cut filter 
n A ; Refractive index in wavelength A of the infrared transmission 
filter 

A d ; Wavelength of D line 

A; Wavelength of infrared rays 

Al toA6; Constants by optical materials (determined according 
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to the minimum mean square method) 

[0042] When the infrared cut filter 18 is returned to the optical 
path (S37), corrections to the automatic focus adjustment are 
made based on the deviation D in the focal point calculated 
according to Formula 1 (S38) . The diaphragm control based on 
the automatic exposure adjustment is then performed in 
correspondence with a strobe flash described later (S39) . The 
image of the subject is actually illuminated by flashing the 
strobe light here (S40) , and photography is performed while 
exposing the CCD 4 to the illuminating reflection light (S41) . 
An image signal obtained from the CCD 4 is stored in the storage 
medium, and the photography is ended (S42) . 
[0043] If an automatic focus adjustment is made using the 
infrared region in the retracted state of the infrared cut filter 
18 as described above, photography can be performed using the 
CCD 4 while rendering the CCD 4 sensitive to the infrared region 
even if a subject image has a low illuminance without a strobe 
flash. Therefore, a ranging operation can be performed with 
high accuracy, and the EVF can excellently display an image 
by using the signal of the image taken by the CCD 4. 
[0044] Moreover, when the infrared cut filter 18 is inserted 
into the optical path in correspondence with strobe photography, 
a deviation D in the focal point caused by inserting this filter 
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is calculated, and the focal point determined in the retracted 
state of the infrared cut filter 18 is corrected. Therefore, 
a deviation in the focal point can be prevented from occurring 
in strobe photography performed in the state in which the 
infrared cut filter 18 is inserted in the optical path. 
[0045] In the embodiment mentioned above, when the subject having 
a low illuminance is photographed, the infrared cut filter is 
automatically retracted from the optical path by making a 
comparison between the illuminance of the subject image and 
the minimum illuminance. However, it is possible to employ 
a structure in which, when it is detected that the subject image 
has an illuminance lower than a predetermined illuminance, a 
warning that the infrared cut filter shouldbe detached is issued, 
and the infrared cut filter is retracted from the optical path 
through a manual operation. 
[0046] 

[Effects of the Invention] As described above, according to 
the image pickup device of the present invention, it is judged 
that , based on a comparison between an illuminance of a 
photographic subject and a predetermined minimum illuminance, 
a subject having a low illuminance that makes photography 
impossible is photographed in a state in which the infrared 
cut filter is inserted in the optical path, and the infrared 



-25- 



cut filter is retracted from the optical path when photography 
is performed with a low illuminance . Therefore, advantageously, 
a subject image having a low illuminance can be taken, and the 
AF control and the AE control can be performed with high accuracy 
when the illuminance is low. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] Block diagram showing a basic structure of the image 
pickup device according to the present invention. 

[FIG. 2] Block diagram showing a system structure of an 
embodiment . 

[FIG. 3] View showing a first structural example of the filter 
unit . 

[FIG. 4] View showing a second structural example of the filter 
unit . 

[FIG. 5] View showing a third structural example of the filter 
unit . 

[FIG. 6] Flowchart showing the first embodiment of photographic 

control that includes filter switching control. 

[FIG. 7] Flowchart showing the second embodiment of photographic 

control that includes filter switching control. 

[FIG. 8] Diagram showing light-receiving sensitivity 

characteristics of the solid-state image pickup element. 

[FIG. 9] Diagram showing transmission characteristics of the 
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infrared cut filter. 

[FIG. 10] Sectional view of a conventional optical system 
showing a state in which an infrared cut filter is attached. 
[Description of Symbols] 

1 Optical system 

2 Diaphragm 

3 Optical filter unit 

4 CCD (solid-state image pickup element) 

8 AF arithmetic circuit 

9 AE arithmetic circuit 

10 CPU 

11 AF motor 

12 Diaphragm motor 

16 Filter unit actuator 
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FIG. 1 

Illuminance of the subject image 
Minimum illuminance 
Illuminance comparison means 
Infrared cut filter switching means 
Optical system 
Infrared cut filter 
Short-wavelength light cut filter 
Image information correction means 
Solid-state image pickup element 
FIG. 2 

Photographic subject 

1 1 AF motor 

13 Memory 

8 AF arithmetic processing circuit 
10 CPU 

12 Diaphragm motor 
16 Filter unit actuator 

6 Process circuit 

7 Video signal processing circuit 

9 AE arithmetic circuit 

14 CCD driving circuit 
15c Photometry circuit 
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FIG. 8 

Relative output 
P-well sensor 
MD sensor 

Wavelength of incident light 
FIG. 6 

51 Power source ON 

52 Initialize 

53 S1 ON 

54 Temporary exposure 

55 Calculate a photometry value 
Photometry value: A 

56 Minimum limit of the CCD 
Comparison with illuminance B 

S9 Diaphragm 

510 Exposure 

511 Store 

51 2 Optical filter switching 

513 Temporary exposure 
Calculate a photometry value 

516 Diaphragm 

517 Exposure 

518 Store 
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FIG. 7 

521 Power source ON 

522 Initialize 

524 Temporary exposure 

525 Calculate a photometry value 
Photometry value: A 

526 Minimum limit of the CCD 
Comparison with illuminance B 

529 Diaphragm 

530 Exposure 

531 Store 

532 Optical filter switching 
Retract the infrared filter 

533 Exposure control 
S35 EVF display 

537 Optical filter switching 
(Insert the infrared filter) 

538 AF correction (by AF*) 

539 Diaphragm 

540 Strobe flash 

541 Exposure 

542 Store 
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Fig.6 
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